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Abstract

Chordomas are rare tumours arising from notochordal remnants. Classical chordomas are generally extradural and, despite
benign histopathology, they typically destroy the clivus and surrounding bone structures. Intradural lesions are extre-
mely rare and less than thirty cases of intracranial, exclusively intradural chordomas have been reported so far. The intra-
cranial, intradural but extranotochordal location of chordoma is extremely unique. The authors present a case of chor-
doma in intracranial location that clinically mimics lateral sphenoid wing meningioma. A previously healthy
39-year-old man was admitted to our Department because of optic disc oedema without neurological deficits. Neuroimaging
studies showed a large, contrast-enhanced tumour in the right frontotemporal region that was thought to be a pterional
meningioma. The patient underwent successful removal of the tumour. Histopathological study revealed a typical pat-
tern of chordoma, confirmed by immunohistochemical findings. Because of the tumour location the differentiation between
chordoma and chordoid meningioma ought to be considered. Such cases, including the present one, may lead to the con-
clusion that embryonic notochordal remnants may be lost in different places, even away from the neuroaxis.
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currently less than thirty reported cases of intracranial,
exclusively intradural chordomas without bone inva-

Introduction

Chordomas are rare, aggressive tumours that arise
from notochordal remnants. They constitute about 1%
of allintracranial tumours and the reported incidence
rate is 1 per 1 000 000 per year. Chordomas are locat-
ed in the skull base in approximately 1/3 of cases [14].
Classical chordomas are generally extradural and,
although they are histopathologically benign, they
typically destroy the clivus and surrounding bone struc-
tures. The intracranial, intradural but extranotochordal
location of chordoma is extremely rare and there are

sion [3,7,24]. The majority of these lesions were locat-
ed in the prepontine space. Intradural extraosseous chor-
domas have occasionally been found within the brain,
in hypothalamic and pineal regions [8,10]. Intradural
chordomas are believed to be less aggressive and have
a better prognosis for patients. They are presumably
a transitional form between a benign notochordal
hamartomatous remnant (ecchordosis physaliphora)
and a typical chordoma [6,19]. We present a unique case
of an intradural, extraosseous chordoma in an intracra-
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nial location that clinically mimics lateral sphenoid wing
meningioma.

Case report
Clinical presentation

A previously healthy 39-year-old man was admit-
ted to our Department of Neurosurgery because of
a bilateral optic disc oedema without decreased visual
acuity. It was discovered during a routine ophthal-
mological examination performed during a periodic
exam commissioned by an occupational medicine
physician. On admission, the patient was in good gen-
eral health. The neurological examination revealed no
abnormalities. A non-contrast computed tomography
scan revealed a hypodense lesion in the right fron-
totemporal region, causing mass effect. The tumour size
was 70 x 40 x 75 mm. The computed tomography with
bone setting showed no structural changes except for
a suspicion of insignificant hyperostosis at the tumour
attachment site. Right external carotid angiography
demonstrated a mass attached to the pterion and sup-
plied by the middle meningeal artery. MRI scans
identified that the tumour was hypointense on T1-
weighted images and hyperintense on T2-weighted
images and, following contrast medium administration,
a relatively uniform enhancement was found (Fig. 1).
The tumour was thought to be a pterional meningioma
and the patient underwent surgery. No macroscopic
bone involvement was noted. After incision of the dura,
an extra-arachnoid, highly vascularised soft tumour was
found. The tumour boundaries were well defined and
there was no difficulty in separating it from the arach-
noid. The tumour was completely removed and
the dural attachment was also excised. Duraplasty was
performed using a synthetic dural substitute and
the bone flap was replaced. The histopathological study
of the tumour identified that it was a chordoma.
The patient was discharged home with no neurolo-
gical deficits. Currently, 10 months after surgery,
the patient is able to carry on normal activity and
work at his previous employment. The patient did not
undergo radiotherapy. The follow-up MRI performed
6 months after surgery revealed no recurrence or resid-
ual tumour.

Histopathological study

The biopsied tumour tissue was fixed in 10% for-
malin, embedded in paraffin, and stained with hema-
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toxylin-eosin (H&E). Immunohistochemical analyses
were performed on paraffin-embedded specimens
using the avidin-biotin complex method (ABC) with DAB
as a chromogen, using antibodies against epithelial
membrane antigen (EMA), cytokeratin cocktail AE1/AE3,
S-100 protein, glial fibrillary acid protein (GFAP), vi-
mentin, and Ki67 antigen, clone MIB-1 (all antibodies
from Dako, Glostrup, Denmark).

Microscopically, the tumour displayed the typical
histological pattern for classical chordoma with epi-
thelial cells arranged in cords, clusters, or strands and
embedded in an abundant, eosinophilic, mucoid
matrix (Fig. 2A, B). Numerous multivacuolated cells with
clear, foamy or bubbly cytoplasm, representing so-called
physaliphorous cells, were present. The tumour show-
ed apparent lobules separated by fibrous septa.
The typical meningothelial aeries were not identified
within the whole material studied. Immunohistoche-
mically, the neoplastic cells showed an epithelial
phenotype with reactivity for cytokeratin AE1/AE3
(Fig. 2C) and expression of EMA (Fig. 2D). In some areas
the neoplastic cells were positive for S-100 protein.
The tumour cells were negative for GFAR. The MIB-1
labelling index was relatively low but its focal increase
was noted. The histopathological diagnosis of chor-
doma was based on its typical morphology, the lack
of classical meningothelial features and immunohis-
tochemical findings.

Discussion
Radiological features

A chordoma usually has subtle hyperdense or iso-
dense signal in non-contrast-enhanced CT. The present
case was hypodense without any calcifications or bone
destruction, which is not the typical radiological ap-
pearance of a chordoma [26]. The tumour was mildly
hypointense and relatively homogenously hyperintense
before and after the contrast injection in T1-weight-
ed MRl images, respectively. This strongly suggested
meningioma. The lesion was highly hyperintense
only in T2-weighted images, which raised doubts.
Strong hyperintensity on T2-weighted images is typ-
ical of chordomas [18]; while, meningiomas are usu-
ally isointense or mildly hyperintense.

A “dural tail sign” is a typical feature of menin-
giomas on contrast-enhanced MR images; although,
it has been not considered as pathognomonic for many
years. Many other intracranial lesions are occasional-
ly accompanied by a dural tail, including: schwanno-
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Fig. 1. A, B) CT examination of the skull and brain without contrast revealed a hypodense tumour attached
to the pterion with a suspicion of some endostosis (white arrow). The spongy bone is not invaded by the
tumour. C) External carotid artery angiography showed the typical vascular supply for a lateral sphenoid
wing meningioma. D-F) Preoperative MRI of the brain. D, E) The T1-weighted MR image showed a menin-
gioma-like mass, with a ‘dural tail sign’ (white arrow). F) Only the hyperintense signal of the lesion in the
T2-weighted sequence suggested another entity. G-1) Follow-up MRI images obtained 6 months after sur-
gery revealed no regrowth or residual tumour.

mas, gliomas, metastases, lymphomas, myelomas, chlo- Clinical considerations
romas, pituitary tumours, and granulomatosis [11]. To The age of our patient was typical of a chordoma,
our knowledge, the coexistence of dura enhancement  not of a meningioma. The mean age of patients with

around the chordoma has been described in only one  skull base chordomas in the series of al-Mefty and
case [16]. Borba was 38 years [2]. Chordomas, even if intradural,
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arise along the neuroaxis. Reports of other locations
are extremely rare. Ectopic chordomas were found in
the maxillary sinus and soft tissues of the neck [5,22,23].
To our knowledge, an intradural, but extranotochor-
dal, location of a chordoma has only been reported
in exceptional cases. The first case of an intracerebral
hypothalamic chordoma was reported by Commins
et al. in 1994 [8]. The second case has been recently
described by Figueiredo et al. [10]. It was a pineal chor-
doma with abdominal metastasis, due to previous ven-
triculoperitoneal shunt placement. The origin of such
intraparenchymal tumours is not clear and it has been
suggested that they arise from ecchordosis physali-
phora (EP) or directly from notochord remnants that
subsist within brain tissue [8,10]. The cases described
suggest ectopic notochordal remnants may be locat-
ed in different areas, even away from the neuroaxis.
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Histopathological considerations

The histopathological diagnosis of a chordoma
is based on its typical morphology, including epithe-
lial features, the presence of distinct physaliphorous
cells, and immunopositivity for epithelial markers
(CKs and EMA) and S-100 protein. Other lesions, includ-
ing ecchordosis physaliphora and tumours of chor-
doma-like morphology, such as chordoid meningio-
ma, chordoid gliomas, or metastatic mucinous
carcinoma, ought to be considered in the differential
diagnosis. The distinction of a chordoma from EP is par-
ticularly difficult as both lesions exhibit similar
histopathological, immunohistochemical, and ultra-
structural characteristics [27]. Nevertheless, EP repre-
sents a slow-growing, non-neoplastic, usually asymp-
tomatic, notochord lesion of a small size, ranging from
a few millimetres to 2 cm [4]. EP usually displays a low

Y Vs

Fig. 2. Morphology of the chordoma. A) Cords of epithelioid cells in a myxoid background. B) Tumour cells
with vacuolated, clear, or bubbly cytoplasm, representing so-called physaliphorous cells. C) Immunostain-
ing for AE1/AE3. D) Immunoreactivity for EMA. Bars: A, C, D — 100 pm; B — 250 um.
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Ki67 proliferation index [7]; thus, when intradural chor-
doma is suspected, staining for MIB-1 might be help-
ful in the differential diagnosis [20]. Moreover, on MRI
scans, EP presents as a non contrast-enhanced retro-
clival mass [7,15,27]; thus, this lesion could be exclud-
ed in our case.

The main histopathological features of a chordo-
ma and chordoid meningioma are very similar apart
from so-called physaliphorous cells, which are typical
of a classical chordoma. The correct diagnosis might
be confirmed by immunohistochemical studies. A chor-
doma is immunopositive for cytokeratin, S-100, vi-
mentin and EMA; whereas, a chordoid meningioma is
positive for EMA and vimentin but mostly negative for
cytokeratin and S-100 protein [13,21]. Moreover, in
the majority of chordoid meningiomas, there are dis-
tinctive areas of a conventional type of meningioma.
In addition, chordomas and chordoid gliomas resem-
ble each other histologically; however, a chordoid glioma
is a GFAP immunopositive tumour [21]. A chordoma
should also be distinguished from a metastatic muci-
nous adenocarcinoma, which is usually immunone-
gative for vimentin and S-100 protein. It has been po-
stulated that an intradural chordoma should be
distinguished as a separate entity because of its dif-
ferences from an intraosseous chordoma and simi-
larities to EP [1,6,7,19,25]. In doubtful cases the diag-
nosis of chordoma might be supported by expression
of notochordal marker Brachyury, which is proved to
be a specific marker for chordoma.

Therapeutic considerations

Currently, we recommend using proton beam the-
rapy after chordoma removal, but a “wait-and-see” ap-
proach was preferred for this patient. Based on neu-
rosurgical literature, intradural chordomas seem to
have less aggressive behaviour than intraosseous ones.
Long-term survival after complete tumour resection has
been reported [9,25]. This can be partly explained by
the expansion pattern, which has a greater chance for
total resection. In our case, we encountered no diffi-
culties in the dissection of the tumour from the arach-
noid membrane and the dural attachment could be
easily separated from the bone. However, even if
the resection was incomplete and radiation therapy was
not applied, long-term survival without disease pro-
gression is possible [3,17]. Therefore, the radiation ther-
apy should not be applied directly after surgery to avoid
overtreatment [19]. However, two cases of intradural
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chordoma with a more aggressive nature have recent-
ly been described [12]. Although intradural chordomas
are generally benign, long-term follow-up of these
patients has only been described for two cases; thus,
prolonged close observation is essential [7,9,17].
The intracranial, intradural, extranotochordal loca-
tion of a chordoma is extremely rare. Such cases sug-
gest that embryonic notochordal remnants may be
lost in different areas, even away from the neuroaxis.
The biological behaviour of ectopic chordomas remains
unknown; thus, it is essential that patients are close-
ly followed after surgical removal of these chordomas.
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